Abstract:Theoretical horizontal displacements caused by the 2004 Sumatra earthquake in the Sichuan-Yunnan area have been calculated according to a spherical dislocation theory and an earthquake-fault model. The results show that the theoretical displacements are basically consistent with the GPS observations in situ. On this basis , we have calculated the co-seismic displacements , strains , changes of gravity and geoid nf the whole Earth, including China maiuland and vicinity, caused by this earthquake.
maiuland are limited to data processing and discussions , and there is a lack nf further explanation with suitable theories. Based on these data, Yang et al [ 9 l presented a view of co-seismic horizontal displacement field in the Yunnan-Sichuan area ( Fig. 2 ( a) ) . The reference frame they used is ITRF2000. In order to better see the spatial variation of the co-seismic displacement field , Yang et al [ 9 J simulated the observed co-seismic displacement field in low-to-moderate frequency range by filtering out the high-frequency components( Fig. 2 (b) ). From the figure , it may be seen that : 1 ) The amplitude of the coseismic displacements is relatively large in the southern parts of the Sichuan-Yunnan area and is gradually decreased to the north.
2 ) The direction of the co-seismic displacements also changes gradually from northwest in the north to southwest in the south. The dominant displacement direction is southwest.
3 ) The amplitudes are mostly less than 10 mm in the north, and between 10 and 20 mm in the south. 104 "E 98oE 1oooE 
3 Discussion
The calculated displacements are generally consistent with the simulated observations in low-to-moderate frequencies ( Fig. 2) . Such consistency shows the validity of using the fault model and the spherical dislocation theory in the present study. Significant discrepancies exist between the calculations and the observations in the northern part, i. e. , the western Sichuan province, where the directions of the observed displacements point to northwest , whereas the theoretical displacements point to southwest. Also, the observed amplitudes are generally larger than the theoretical ones. This discrepancy may be due to the existence of large active faults in that region. Also, being located near the eastern edge of the Tibet Plateau , the structure of the region is quite different from that of PREM. As mentioned previously, to examine the discrepancy between the spherical and the half-space dislocation theories, we have calculated co-seismic displacements in the Sichuan-Yunnan area caused by the 2004 Sumatra earthquake using the half-space dislocation theory at the same time ( Fig. 2 ( b) ) . Statistically, the results calculated by the half-space dislocation theory are about 1. 8 times larger than those calculated by the spherical dislocation theory. In short, the results calculated by the spherical dislocation theory explain the observation better. Therefore, we ought to use the spherical dislocation theory to calculate far-field displacements.
3 Co-seismic displacements over the whole earth In Fig. 5 ( b) , the red and blue lines indicate uplift and subsidence nf the earth' s surface, respectively. In the far field , the vertical displacements are relatively small , with an alternating up-down concentric distribution.
3. 2 Co-seismic strains over the whole earth not easily observable by current GPS techniques.
1 Co-seismic displacements

2 Co-seismic strains
The volumetric strains ( Fig. 9 ( a) ( Fig. 9 ( d) ) . They can be observed with modem geodetic equipment.
3 Co-seismic geoid and gravity changes
In most parts of China mainland and its vicinity, the geoid changes (less than 1 mm) are negative, with amplitude decreasing slowly from south to north, then changing to positive, with an oval-pattern distribution( Fig. 10 ( a ) ) . The distribution pattern of co-seismic gravity changes ( Fig. 10 ( b) ) is somewhat similar to that of geoid changes, with amplitudes less than 0. 5 X 10-8 ms -z. In this paper, we show the distribution patterns of those deformations over the whole earth surface. Since China mainland and its vicinity is one of the best areas to study the far field deformations caused by this earthquake, we also show the contour maps in detail for this region. We also discuss the delectability of these deformations by modem geodetic techniques.
Our 
